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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 


The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 

Contractor a to the United Stater Government 
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Modernized 
Ignition 


Delco generator battery ignition — because of its sim- 
plicity, light weight and supreme reliability — has been 
adopted on four of the world’s newest aviation engines. 


M'* 


Delco 


Three of these engines are American products and 
one a French product. This international recogni- 
tion is more than an endorsement. It is the final 
tribute to Delco superiority. 


Durability and maximum service, regardless of cost, 
have always been the governing factors in designing | 
Delco equipment. 

An automobile equipped with Delco apparatus indi- 
cates that the manufacturer of that automobile is 
willing to pay considerably more for his electrical 
equipment than for a less efficient system. 


Delco apparatus on an automobile is a 
quality and dependability, not only for 
equipment, but also for the entire car. 
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THE NC-4 WINS 

The motors of the NC-4, winner of the sensational 
Trans-Atlantic flight from America to England, 
were lubricated with 

GULF LIBERTY AERO OIL 

This wonderful machine used “Gulf” oil on its 
entire flight. The Navy carefully provided supplies 
of “ Gulf ” oil at Rockaway and at all stations along 
the entire course, — Halifax, Nova Scotia; Trepassey 
Bay, Newfoundland; Horta and Ponta Delgada, 
Azores; Lisbon, Portugal; Plymouth, England, and 
on all supply ships. 

Perfect Lubrication Imperative 

This epoch making flight was made possible by 
perfect lubrication. 

After exhaustive scientific tests of all oils 
GULF LIBERTY AERO OIL was selected for 
this SUPREME TEST. 

Use Gulf Lubricants and Win 

GULF REFINING COMPANY 


There is more power in 

THAT GOOD GULF GASOLINE and SUPREME AUTO OIL. 
THE CHOICE OF DISCRIMINATING USERS 
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THE G & O MFG. CO. 


U.S.NAVY SEAPLANES 

in record-breaking flight across the ocean 


^Zohese -famous < 72acLiators 
toe re selected, b y the Navy Dept, 
•for this important flight because 
of their Absolute ' r Dependab ilitif 


G & O RADIATORS have again demonstrated their remarkable effi- 
ciency in the notable flight of the NC boats — undoubtedly the greatest 
test to which any radiator could be subjected. All these boats were equipped with G & O 
Radiators. According to dispatches, the Liberty engines were perfectly cooled during 
the entire voyage of the NC 4 as well as NC 1 and 3 , which were forced to alight because 
of fog. The same dependability is an inherent quality in G & O radiators fi 


New Haven, Conn. 
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Not only are the Eldorado 
leads distinctly superior in 
smoothness andresponsiveness, 
but the pencil is so perfectly 
fashioned that it feels fit in the 
hand. Whether your task be 
an intricate plan — a light 
sketch or a problem to solve, it 
is made easier by the use of 
the lead which just suits the 
task. 

In the softer leads, writing 
and sketching are smoothly 
and pleasantly done. In the 
harder leads, the Eldorado does 
not smudge but assures fine, 
firm lines. 

Write us on your letterhead 
for free samples of your favor- 
ite degrees. Please mention 
your dealer’s name. 

There is a Dixon-quality Pencil, 
Crayon, and Eraser for every purpose. 

JOSEPH DIXON CRUCIBLE CO. 

Dept-146-J Jersey City, N. J. 

(Win Distributor. 
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PRECISION 
BALL BEflRINdS 

(MTEHTtP) 

No mere examination of a new machine. 

of itj in-built service ability — which is the 
difference between its "wearing qualities" 
and its "wearing-out qualities." Only the 

proper proportions. Therefore, records must 
be looked into. 

The records for serviceability 
made before the war — and the 
records made throughout the 
war by "fjORffi/y equipped ig- 
nition apparatus and lighting 
generators, explain why today, 
as for years past, they have been 
identified with the most service- 
able airplanes, cars, trucks, 
tractors and power boats. 

Be SURE — See that your Electrical 
Apparatus is "tiPPfOT' Equipped 

THE NVRAM CWItPHHy OF AMERICA 

I7PO BKOA DWfl V NEW yORK 

Ball. Roller. Thrust and Combination Bearings. 



A. R. MncDOUGALL & CO, Ltd.. Toronto, OnL 
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VnTI-FRICTION bearings of the 
ball type, such as the New Departure 
Double Row or Radax, are the only 
bearings that will successfully with- 
stand thrust loads with absolutely no 
resultant wedging action. 

When other than ball bearings are 
employed, these thrust stresses inten- 
sify the internal pressures even as the 
blow of the woodsman’s sledge in- 
tensifies the side pressure of wedge 
against log. 

Nothing moves so easily as a ball. 
No other form of load-carrier moves 
with so little frictional resistance. That 
is why ball bearings reduce the evils of 
friction in your motor car or other 
machinery to a minimum. 


THE NEW DEPARTURE MFG. CO. 
Bristol, Conn. 


New 

Ball 
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N OW that the pioneer enterprise of the United 
States Navy has been brought to a happy con- 
clusion with tlie arrival of the NC-4 at Plymouth, 
it is worth while to examine the lessons which the trans- 
atlantic flight has furnished to the aeronautical ^engineer. 

First and foremost, this great flight fully demon- 
strated the practical value of the multi-engine boat-type 
seaplane for ocean service — a fact which had hitherto 
been open to serious doubt and the subject of much 

aloft and afloat the NC seaplanes have thoroughly proven 
to be airworthy as well as seaworthy craft, and the 
value of this demonstration will benefit aerial ocean 
transport no less than the naval service. 

The second point which the transatlantic flight brought 
out is the desirability of building the hulls of large 
flying boats of steel instead of wood. This substitution 
would affortl a more perfect flotation system because 
steel India do not absorb water when kept afloat for a 
considerable time, while on the other hand they arc 
more unlikely to spring a leak through impact with the 
seas than a planked hull. 

Finally, the experience of the NC-3 and of the NC-l 
while afloat in a heavy sea near the Azores seems to 
indicate the advisability of fitting large flying boats with 
an auxiliary marine engine driving a marine propeller, 
so that in ease of a failure of the aeronautical power- 
plant the craft could proceed on the surface under its 
own power like a motor boat. Aerial propellers do not 
satisfactorily fulfill this requirement because their high 
thrust makes the handling of the boat awkward in a 
heavy sea, and also because at the high speed they are 
turning, they are liable to be damaged by spray. The 

lion by the use of a marine engine would furthermore 
insure to such a craft a cruising radius sufficiently 


The question of the tandem type of airplane has 
periodically come to the fore ever since it was originated 
hy the late Prof. Samuel P. Langley, and it is under- 
stood that one or two such machines are uuder con- 

N'ow that the Navy is considering the construction of 
a seaplane of much greater dimensions than the NC 
class, and the English are reported to he contemplating 
the design of a twelve-engine machine, a distinct pos- 
sibility exists for the employment of various multiplane 
combinations in airplanes of very large size. 


The outstanding advantage of such a design, particu- 
larly of a tandem combination in biplane form, is that 
the span may be materially reduced. A gigantic span 
offers serious difficulties not only as regards maneuver- 
ability, but also from the viewpoint of weight of wing 
structure. There is a span beyond which the structural 
weight of the wing truss will increase more rapidly — 
by mere virtue of geometric and mechanical factors — 
than any refinement in construction can overcome. 

It is at this point, therefore, that tandem wings may 
have a possible usefulness. However, it must be said 
that this type has up to now received little serious study. 
Its inherent defect lies in the inefficiency of the rear 
wings, as these are placed in the downwash of the front 
wings. Furthermore the weights are so spread out that 
eontrolability is not as good as in the single span wing 
type. Since the main weights will have to be placed 
rather close to the center of gravity, a great burden 
will be imposed upon the structure, while the moment 
of inertia, being naturally great, will require control 
surfaces somewhat larger proportionally. 

All these are serious technical difficulties, though they 
should not be insuperable, and work along these lines 
might be well worth while if applied to a very large 

The Atlantic to Pacific Flight 
The proposed attempt of the Air Service to cross the 
United States in their greatest breadth from New York 
to San Francisco — a total distance of 2,750 miles — in 
two days is an endeavor worthy of the heartiest com- 
mendation. The airplane which will be used on this 
flight, the Martin bomber fitted with two Liberty en- 
gines, is like the victorious NC seaplanes, a distinctly 
American product and one that is immediately adapt- 
able to the needs of aerial transport. Hence the pro- 
posed transcontinental flight assumes an importance 
far beyond that of a mere sporting venture and will, if 
successful, command serious attention in the circles con- 
cerned with the furtherance of commercial aeronautics. 

It seems fitting in this connection to call attention to 
the excellent work which the Air Service has done since 
the signing of the Armistice in the matter of bringing 
the features of safety and reliability of the airplane to 

flights Air Service pilots daily undertake as a routine 
matter and succeed in carrying out without untoward 
incidents is the most convincing argument that may be 
given the public as to the value of the airplane in 
peaceful pursuits. 
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General Summary of the de Bothezat Blade-Screw Theory’ 











Airplane Engine Crankshaft Design 

By Glenn D. Angle 
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Nomenclature for Aeronautics 
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large pitel) and very small radius, the upper side of the ma- 
chine being on the inside of the helix, and the angle of attack 
being maintained at a large value. 

Stability : A body in any attitude lias stability about an 
axis if, after a slight displacement about that axis, it tends to 
regain its initial attitude. 

Directional. — Stability with reference to the normal axis. 

Dynamical. — The quality of an aircraft in flight which 
cuuses it to return to a condition of equilibrium after its 
attitude has heeu changed by meeting some disturbance — e. g., 
a gust. This return to equilibrium is due to two factors: 
Fits!, the inherent righting moments of the structure; sec- 
ond. the damping of the oscillations by the tail, etc. 

Inherent. — Stability of an aircraft due to the disposition 
and arrangement of its fixed parts, i. e., that property which 
causes it to return to its normal attitude of flight without 
the use of the controls. 

Lateral. — Stability with reference to displacements involv- 
ing rolling or yawing, i. e., displacements in which the plane 
of symmetry of the airplane is rotated. 

Longitudinal. — Stability with reference to displacements 
involving pitching, i. e., displacements in which the plane of 
symmetry of the airplane is not rotated. 

Statical. — In wind-tunnel -- experiments it is found that 
there is a definite angle of attack, such that, for a greater 
angle or a less one, the righting moments are in such a 
sense as to tend to make the attitude return to this angle. 
This holds true for a certain range of angles on each side 
of this definite angle; and the machine is said to possess 
“ statical stability ” through this range, 

A machine possesses statical stability if. when its attitude 
is disturbed, moments tending to restore it to this attitude 
are set up by the action of the air on the machine: e. g., if 
an aircraft, after initial disturbance, oscillates with swings 
of constantly increasing amplitude, it is statically stable hut 
not dynamically stable. 

STABILIZE!! : A fixed horizontal, or nearly horizontal, tail 
surface, used to steady the longitudinal motion ond to damp 
oscillations in pitch. 

Mechanical. — A mechanical device to sternly tile motion 
of an aircraft. 

Stagger: The amount of advance of the entering edge of 
the upper plane of a biplane over that of the lower, expressed 
as percentage of gap; it is considered positive when the upper 
surface is forward and is measured from the entering edge of 
the upper plane along its chord to the point of intersection of 
this chord with a line drawn perpendicular to the chord of the 
lower plane at its entering edge, all lines being drawn in a 
plane parallel to the plane of symmetry. 

(In directions for rigging). — The horizontal distance be- 
tween the entering edge of the upper plane and that of the 
lower when the airplane is in the standard position ; i. e.. 
when the arbitrary line of reference in the airplune is hor- 
izontal. This line is usually the axis of the propeller shaft. 
Stalling : A term describing the condition of an airplane 
which from any cause has lost the relative speed neeessarv for 
control. 

Statoscopk : An instrument to detect the existence of a small 
rate of ascent or descent, principally used in ballooning. 

Stay: A wire, rope, or the like, used as a tie piece to hold 
parts together, or to contribute stiffness. For example, the 
stays of the wing and body trussing. 

Step: A break in the form of the bottom of a float. 
Stream-line plow : The condition of continuous flow of a 
fluid, os distinguished from eddying flow. 

Stream-line shape: A shape intended to avoid eddying and 
to preserve stream-line How. 

Strut: A compression member of a truss frame. For in- 
stance, the vertical members of the wing truss of a biplane. 

Suspension uaxo: The band around a balloon to which are 
attached the basket and the main bridle suspensions. 

Suspension bar: The bar used for the concentration of 
basket suspension ropes in captive balloons. 

Sweep back: The horizontal augle between the lateral axis 
of an airplane and the entering edge of the main planes. 

Tail: The rear portion of an aircraft, to which are usually 
attached rudders, elevators, stabilizers, and fins. 

Tail cups: The steadying device attached at the rent of 
elongated captive balloons. 


Tandem : An airplane whose sets of planes are placed one 
in front of the other. 

Tractor: See Airplane. 

Trailim; edge : The rearmost edge of an aerofoil or propellor 

Triplaxe: A form of airplane whose main supporting sur- 
face is divided into three parts, superimposed. 

Truss: The framing by which the wing loads are transmitted 
to the body: comprises struts, stays, and spars. 

Undercarriage : See Landing gear. 

I'enturi tube: A short tube, flaring at the front end, and 
constricted approximately midway of its length, so that, when 
fluid flows through it, there will be a suction produced in n 
side-tube opening into the constricted throat. This tube, when 
combined with a Pitot tube or with one giving static pressure, 
forms a pressure nozzle, which may be used as an instrument 
to determine the speed of an aircraft through the air. 

Warp: To change the form of the wing by twisting it. 

Wash in : See Droop. 

Washout: A permanent warp of an aerofoil such that the 
angle of attack decreases toward the wing tips. 

Weight, gross : See Load, full 

Wing: The aggregate sustaining structure on the right, or 
left side of an airplnne. comprising both planes and trussing. 
(Thus, “detachable wings" and “folding wings."l 

porting surface. * * * 

Wing mast: The mast structure projecting above the wing, 
to which the top load wires are attached. 

Wing rib: A fore-and-aft member of the wing structure 



Yaw : yawing. — Angular motion about the normal axis. 

Angle of. — The angle between the direction of the relative 
wind and the plane of symmetry of an aircraft. 

Zero lift line: The limiting position in an aerofoil section 
of tile line of action of the resultant air force when the 
position of the section is such that the lift is zero. 


Airship Lands on Hotel Roof 

For the first time in the history of American aeronautics, an 
aircraft landed on the lop of a building on May 23. when the 
United States Army* airship A-4 alighted on the roof of a 
hotel in Cleveland. After seven attempts the airship came Pi 
a stop on a specially constructed platform, 30 x 30 ft., and 
landed two of her passengers, after which she returned to 
Wingfoot Lake naval air station, near Akron, whence she had 

The A-4, which was built by the Goodyear Tire ond Rubber 
Co., is 1G0 ft. long and has a capacity of 95.000 cu. ft.: the 
power plant consists of a 90 hp. Curtiss OX-5 engine, driving 
a pusher propeller. During this trip the airship was piloted 
by James Shade, test pilot for the Goodyear Co.; Ralph H. 
Upson, aeronautical engineer of the firm, ami Mnj. C. II. 
Maranville, flying instructor at the training station, were 
among the passengers. 


Book Review 

All About Aiiu -haft. By C. J. Blackburn and F.. .1. Newby. 

( Published by Silnpkiu. Marshall, Hamilton. Kent & Co- 
London. 122 pages. Many illustrations.) 

This book is written in extremely simple style and in a most 
thorough and painstaking manner. The illustrations— simple 
line drawings — are good and clear. The little book gives a 
very fair idea of practical flight in the air with descriptions 
of various stunts nud a very clear elementary description of 
guns and gun mounting. A comprehensive survey is included 
of all the best known machines, each machine being illustrated 
with a cut. Many types are covered. The book should be of 
interest to every one who hns anything to do with the military 
aspect of aeronautics. 


Lighter-than-Air Craft" 

By Lieut.-Col. T. R. Cave-Browne-Cave 


An airship derives her lift from the difference between the 
weight of the structure and all parts of the airship and the 
upward force on the airship, which is equal to the air which 
she displaces. The majority of this displacement is that due 
to the part of the ship which is filled with gas. 

The variation in lift of the ship will, therefore, depend 
primarily upon the volume of gas in her envelope and upon 
the density of the surrounding air. 

As the ship increases her height from the ground the density 
of the surrounding air decreases, mid owing to the decrease of 
pressure the hydrogen contained in the gas space will expand 
at a corresponding rate, so that, other things being equal, the 
available lift of the ship will remain the same. This process 
will continue until a height is reached at which the air has been 
totally expelled from the air chambers, and further expansion 
of the gas necessarily results in the discharge of some gas from 
the relief valves in the envelope. Any further rise will, there- 
fore. produce a decrease in the lifting power of the ship. 

Alteration of atmospheric temperature is usually accom- 
panied by a corresponding alteration of temperature of the 
gas, and, providing the two temperatures remain the same, 
there will be no effect on the lift so long ns gas is not dis- 
charged from the envelope. 

Variations in barometric pressure, that is, density of the 
atmosphere, affect both the density of the air and the density 
of the hydrogen, and a ship which is full of gas will, therefore, 
have considerably greater lift on a day when the barometer is 
high. This indicates that the lift of a ship may be expected 
to be good during cold weather with a high barometer. Sum- 
marizing this in symbols : 

Lift = V(P a — Pn 1 , where F = volume of gas space, 
density of gas, P„ = density of air displaced. 

An important variation in lift is caused when the airship is 
exposed to the heat of the sun and the temperature of the gas 
inside the envelope becomes higher than the temperature of the 
surrounding air. The extent of this difference of temperature 
will vary with the strength of the sun, and also with the rate 
at which the surface of the envelope is being cooled by the 
passage of air over it. This difference under certain circum- 
stances may be very large and may vary rapidly. Instances 
have been recorded in which there has been a difference of over 
30 deg. Fahr. between the gas and air temperatures The gas 
temperature reckoned on the absolute scale was then fi per cent 
higher than that of the atmosphere, and a " false lift ’’ of 6 
per cent of the total displacement of the ship was therefore 
produced. 

The reduction of lift caused by rain falling on an airship is 
comparatively small provided the surface of the envelope is 
made water-proof. Snow will not in general stick to the sur- 
face of an envelope, but in the event of melting snow suffi- 
ciently wet to stick to the surface, and possibly later to freeze 
onto it, considerable increase of weight might very rapidly be 
acquired. There has been considerable experience of ships 
meeting snow while in flight, and as far as is known no serious 
trouble has actually been experienced due to snow sticking to 
the surface of the envelope. 

Distribution of Weight and Rigidity of Envelope 

The problem of suspending a weight from the lightest pos- 
sible gas container is one which involves careful consideration 
of the ordinary principles used in calculating the distribution 
of loads and bending moment in ships and similar structures. 
The rigidity of the gas container may be provided in various 
ways. The simplest is to moke it solely of a perfectly flexible 
fabric, with no rigid stiffening whatever. Such an envelope is 
referred to as a non-rigid. It is kept distended to its correct 
shape by the internal pressure, which is maintained slightly in 
excess of the pressnre outside. Fabric may be regarded as 
capable of resisting tension and a considerable amount of 
shear, but it is, of course, incapable of resisting compression. 
A single concentrated load suspended below the envelope will 
tenil to produce compression in the underside of the envelope, 
partly by reason of the inward pull of the riggings, some of 
which must necessarily be inclined from the vertical, and also 
• Paper read before the Royal Aeronautical Society. 


by any bending moment due to any lack of uniformity of dis- 
tribution of load over the length of the envelope. The interna, 
gas pressure produces a longitudinal tension in the fabric. If 

the internal pressure, the envelope will deform. 

An alternative method of maintaining the shape of the gas 
container is to form the hull of the ship as a rigid structure 
of sufficient stiffness to maintain its own shape independent of 
any internal gas pressure. The forces tending to deform this 
structure will depend upon the distribution of loads and upon 





U. S. Naval Airship C-l — a Non-Rigid of 180,000 Cu. Ft., 
300 Hp., and 60 M.P.H. 


the distribution of gas inside the hull. Ships constructed oil 
this system are described as rigids. 

Intermediate between these two main types there is one re- 
ferred to as the semi-rigid. This class is provided with a rigid 
keel of sufficient strength to maintain its rigidity under the 
action of the various loads of the ship. The keel is carried 
by the envelope which contains the gas, but unlike the rigid 
the envelope is dependent for its shape upon the excess of in- 
ternal pressure. There is yet another type, one which is exten- 
sively used in Italian airship construction, in which the keel 
is not capable of taking a bending moment, but is capable of 
taking longitudinal compression when held straight by the main 

Of these various types of construction it may generally be 

satisfactory, as the envelope is amply capable of providing 
sufficient rigidity' with reasonably small internal pressure. For 
very large ships it becomes necessary to divide the gas chamber 
into a number of compartments for a reason which will be 
explained later, and also the large diameter would render the 
tension in fabric caused by the necessary excess of internal 
pressure very considerable. For this reason a rigid structure 
which calls for no excess of internal pressnre will almost cer- 
tainly have to be adopted for airships of the largest class. 
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CREATOR OF IMPROVED AIRCRAFT 


THERE HAS NEVER BEEN A MAN HURT IN 
A LAWSON AIRPLANE 



Lawson 20 Passenger Carrier 


Quick Deliveries Can Be Made on Any of the Following New Types: 

LAWSON TWO-ENGINE 20-PASSENGER CARRIER 
LAWSON THREE-ENGINE 32-PASSENGER CARRIER 
LAWSON TWO-ENGINE MAIL CAR— CARRIES 3000 POUNDS MAIL 
LAWSON THREE-ENGINE MAIL CAR-CARRIES 4000 POUNDS MAIL 
LAWSON STEEL BATTLER CARRIES 8 MACHINE GUNS 


All Lawson Aircraft, whether commercial, military or sporting types, are planned, designed 
and built under the direction of Alfred W. Lawson, the well known aeronautical expert, who has; 
had 12 years of all around practical experience in aircraft work. 

Lawson Air Line Transportation Company 

Milwaukee, Wis. 


535. 


BUILDER OF BIG AIRCRAFT 

WAS FIRST TO ADVOCATE THEM 


ALFRED W. LAWSON, PRESIDENT OF THE LAWSON AIR 
LINE COMPANY, PLANNED BIG SHIPS MANY YEARS AGO 
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Minutes 
— not miles 

Y OUR vacation 
land is only 
minutes away from 
home or office via 
air — in a Curtiss 


Immediate Deliveries 
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D URING the last two years, Goodyear 
balloons have traveled more than two 
hundred thousand miles. 

In this time and over this distance they 
have carried more than thirty-six thousand 
passengers— without a single fatality. 

This can be taken as a promise of what 
tomorrow holds for Aeronautics — as an 
indication of the future accomplishments 
of Goodyear balloons. 

But behind this present impressive Good- 
year record is a foundation of nine years 
of Goodyear pioneering. 

It includes an intensive study of aeronau- 
tics that has developed Goodyear balloon 
men of unquestioned authority. 

It includes the construction of more than 
eight hundred balloons — spherical, kite 
and dirigible. 

Today, we are prepared to submit plans 
and specifications for any type of balloon 
desired — from the smaller sizes to the huge 
Trans-Ocean liners. 

Ba/looni of Any She and Every Type 
Everything in Rubber for the Airplane 
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Merchants Fire Assurance Corporation 
of New York 


Aviation Department 


Is now issuing policies covering the following hazards to aircraft: 

A 

1. Fire and Transportation 

2. Collision (damage sustained by the plane itself) 

3. Property Damage (damage to property of others) 


Additional coverage may be had against 
loss by windstorm, cyclone or tornado. 

Acstes B. Ckehore, Manager. Aviation Department. 
For two years pilot in Lafayette Flying Corps 
and previously with this company since 1910. 


We should be glad to discuss with those interested the various phases of insurance on Aircraft. 


Merchants Fire Assurance Corporation 
of New York 

45 JOHN STREET. NEW YORK CITY 
Fire — Automobile — Tornado — Explosion — Riot and Civil Commotion 
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In the Past! 

An ANZANI-ENGINED SINGLE SEATER 
First Flew the English Channel 


4CKERM/3N 

L4NDING 


MARYLAND PRESSED STEEL CO. 

Aircraft Manufacturers Hagerstown, Md. 

SPECIFICATIONS AND ALL INFORMATION ON REQUEST:- 

Harry E. Tudor, Sales Manager, 299 Madison Avenue, New York City 




SlurTevanl 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 

three generations. 


Latest types are now available 


Sturtevant Model 5A — Our new Catalog, No. 259, will interest you 

B. F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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< A/cropfanes 
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Vought VE-7 Type airplanes, adopted by the U. S. Army Air 
Service for its standardized advanced training airplane, are now 
available for sportsmen and commercial use. 

Q Equipped with Hispano-Suiza ISO H.P. Motor. 

Performances Guaranteed — Immediate Delivery 

Lewis & Vought Corporation 

WEBSTER and SEVENTH AVENUES LONG ISLAND CITY. N. Y. 
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NAVY DEPARTMENT. 
Bureau of steam engineering. 


WASHINGTON. D. C. 

MAY 24 1919 


The bureau desires to express Its apprec- 
iation of the splendid co-operation recently ex- 
hibited by your organization when you were called 
upon to build, in the period between 4 E.M. Satur- 
day, Ifey loth, and 7 P.lc. Monday, May 12th, twelve 
10 ft. propellers for installation on the HC-1. 

NC-3 and HC-4- flying boats in their flight from 
Hewfoundland . 

The very successful manner in which you 
complied with this difficult request established 
a record of which you may well be proud. 

Very respectfully. 

Engine er -in-Chief, USH . 
Chief of Bureau. 


Amerioan Propeller & Mfg. Co., 
Baltimore, Ud. 



a counterbalanced aviation 


crankshaft .... 

Patented July 10th , 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 46,637 Aviation Cranhsha/ts to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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FILES 

DRILLS 

TAPS and DIES 
MACHINISTS’ TOOLS 
BOLTS and SCREWS 
FACTORY SUPPLIES 
Etc., Etc. 

I N this period of reconstruc- 
tion it is more important 
than ever to keep up the stock in 
your storeroom — have the gaps 
filled in and leveled off — to be 
prepared to better meet the new 
conditions as they develop and 
the competition which is sure to 
come. 

We are ready for you with a 
large and assorted line of 

General Hardware 
Tools and 
Factory Supplies 

and solicit an opportunity to 
figure on your requirements. 

HAMMACHER, 
SCHLEMMER & CO. 


AIRCRAFT 

JOURNAL 


T HE “National Aero- 
nautic Weekly” which 
covers accurately and thor- 
oughly all the news of 
aeronautics the world over. 

Fifty- two consecutive issues 
of Aircraft Journal means 
a record of all happenings 
aeronautic for a year. 

A year’s subscription to 
Aircraft Journal is two 
dollars. A six months’ trial 
subscription is one dollar. 

Aircraft Journal 

2 2 East Seventeenth St. 
New York City 


4th Ave. & 13th St. New York Since 1848 
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r O a degree hitherto unapproached in airplane constn 
and asymmetric stability. This notable advance in det 

anship and the fact that they are built in the heart of 

emiership based on sheer merit. 

The built-in stamina of airplanes bearing the Boeing n; 
i well as the most versatile of pilots. Address Boeing Airpl; 


ion Boeing aircraft combine both symmetric 
i, along with a marvelous refinement in work- 
: spruce country, gives the Boeing product a 


BDEINP «>" oa/j7a/ie^ 
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A Dependable Source Specializing on 

AIRCRAFT 
PRECISION SCREW 
MACHINE PRODUCTS 

Preferably parts of Nickel and 
Alloy Steels machined from Bar 
Stock, held to close tolerances, 
hardened and ground. 

A character of work where ac- 
curacy and quality are the de- 
termining factors. 

Permit us to quote you on your 
requirements. 

ERIE SPECIALTY COMPANY 

ERIE, PA. 

New York Office 8 West 40tli St. 


SPRUCE LUMBER 

for 

Airplane Construction 

T^OR twenty years we 
have been exclusive 
manufacturers of PACI- 
FIC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 
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IGINEER1NG CORPORATION 


c7/te Largest Soiling 


Quality Pencil 
the world 


V r ENUS 
PENCILS 


rtMwn "to (w!rarod h w 



WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 


Lincoln Highway 
near Passaic River 


Telephone, Market 9096 
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First of All — 
Quality 

Into every Dural Tube goes top- 
quality material — -and top-quality 
workmanship. That quality is 
maintained rigidly and uni- 
formly. 

That's why those who use Dural 
Tubes keep coming back for 

This is the Dural guarantee. It 
means every word it says : 


Dural Tube 


Aluminum Company of America 


Producers of Aluminum 


Electrical Conductors 

for Industrial, Railway and Commer- 
cial Power Distribution 

Ingot, Sheet, T ubing, Rod, Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and Flux 


FUEL LEVEL 
GAGES 


This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

SPECIAL TYPES DESIGNED 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


June IS. 1919 


AVIATION 



STIMPSONS 
GROMMETS 
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BROOKLYN, NEW-YORK 



Single Pulley Drive 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 


"The Crankshaft Is the Backbone of the Engine. The Engine Cannot Be Better Than the Crankshaft.” — N. W. A. 
We have (and propose to have) no catalogue or picture of the ‘‘Whipless” 

Akimoff Crankshaft 

But we are prepared to give you certain guarantees as to its performance that will mean a great 
deal to you. 

VIBRATION SPECIALTY CO., Harrison Bldg, Philadelphia, Penna. 

N. W. Akimoff, Engineer and Manager. Hi. initials Our Trade Mark 
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Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 

7~}r\ -Urspeed Indicators to determine buoy- -'fjXMi 

ancy and avoid stalling. ^ KV 

Oil Pressure Gauges 
Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- ff 

ments designed for all sorts of conditions and purposes. 

Bulletin A To. BI - no describes our Airplane Instruments. 1 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A ^ 



You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 

■VmSul 

SPEED COUNTER 

Simply hold the Veeder against revolving propeller shaft; apply 
stantly. giving accurate readings without use of stop-watch. 

Price. $3.00. 

arstfas^uTdJor all industrial purposss. Writs /or booklst. 

The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


AVIATION 

After the War 

A most important and exhaustive document on 
the PEACE-TIME USES OF AIRCRAFT, 
PROPOSED LEGISLATION AND REGU- 
LATIONS has just been issued by the 

BRITISH PARLIAMENTARY COMMITTEE 

CIVIL AERIAL TRANSPORT 

This report covers a period of intensive study by the 
most eminent authorities in England during the past 

rei>ort were printed and no more can be obtained in 
this country, the Manufacturers Aircraft Association- 

text) in attractive pamphlet form, si« 13 x 8%^ 

Price Fifty Cents 

Address 

MANUFACTURERS’ AIRCRAFT ASSOCIATION, INC. 
501 Fifth Avenue, New York 



JACUZZI BROTHERS 
1450 San Pablo Ave., Berkeley, CaL, U. S. A. 


New York Flying School 

A LIMITED NUMBER 

Select Students 

Propeller* of every description for Airplanes, Diri- 
gible Balloons, Helicopters. Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Cnrtiss, Hall -Scott, Hispano-Suiza, Liberty 
Twelves, etc. 

Get our prices before ordering. Highest 
efficiency guaranteed 


B VI3R y' " IiVi'a pul * f" Uori^^ro u tul "m rch u d i>ti 

Complete Course 

including an flights for Civilian License $500.00 with no 
For tor, her particulars, apply by mall to 

^ ^D^l. LAMB (lately MUitary Aviator) ^ ^ ^ 
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Treating Vanadiums 


New York Wire C&, Spring Company 

586 Washington Street, New York 


DOEHLER 

BABBITT-LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehleb Die-castihg Co. 

M BROOKLYN. N.Y. „„ ^ 

TOLEDO. OHIO. NEWARK. N.J. 

Also OMis Babbitt Btarjogs DisJjatMmfs I a 



Future Flyers 


ATTENTION ! 


SCHOOL NOW OPEN. 


We are glad to answer inquiries 
PRINCETON FLYING CLUB. Princeton. N. J. 
WEST VIRGINIA AIRCRAFT CO., Wheeling, W. Va. 
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"EMAILLITE” 

Five Dollars a Gallon 

The Premier French “ Cellulose Acetate ” 
Airplane Dope 
Manufactured by the 

American Emaillite Company 

549 West Washington Street, Chicago, Illinois. 



CAPITAL JIGS 

INTERNAL Q'T 1 UniljrC TOOLS 
GRINDER jlnilinilUJ DIES 

WJLT material. All machine part* moat ha 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 

Witt you give us a trialT 

Lansing Stamping & Tool Co. 

Lansing, Michigan 


D’Orcy’s Airship Manual 

“ A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets .” — New 
York Tribune, June 8, 1918. 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 

22 East 17th Street New York 


CLASSIFIED ADVERTISING 
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Safety-at-Sea Corp . 
Stimpsou. Edwin B . . 
Stone Propeller Co. . 
Sturtevant, The B. F 


T 

Thomas-Morse Aireraft Corp 

U 

United Aireraft Engineering Corp 

U. S. Aero Exchange 

U. S. Rubber Co 


Veeder Mfg. Co., Tlic 

Vibration Specialty Co 


W 

West Virginia Aireraft Co 

Wittemann-Lewis Aircraft Co 


Zenith Carburetor ( 
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Im permalin Protec 


T HIS waterproof varnish, that defies vibration, 
was used, during the war, by nearly every con- 
tractor who manufactured airplanes for the 
Army or Navy. 

Now that practical peace-time airplanes are being 
made, the Aircraft Engineering Corporation selected 
the finish that made good under severe war-time 
conditions. After giving other finishes every con- 
sideration they have finally decided in favor of 

PRATT & LAMBERT 
AIRPLANE FINISHES 


Check off the follow 
which you are inti 
and mail to us. 


B5C5T* 


I Liquid Wood Filler 
I Propeller Vami.h 


Made in accordance with specifications of the Bureau of Aircraft Production, 
these finishes meet all the requirements of the manufacturer of modem aircraft. 
They include varnishes and enamels for brushing, dipping or spraying. No 
matter whether it is wood, metal or fabric, there is a Pratt & Lambert Airplane 
finish specially adapted to meet the need. An experience covering 70 years 

If there are any problems in finishing confronting you - — if, for instance, 
you would like to put panels through from covering to final wing assembly in 
12 hours — just write us and we will send one of our airplane specialists to 


PRATT & LAMBERT- Inc. 


Pioneer! in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 
FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 


ANNOUNCING 

THE FIRST AIRCRAFT EXHIBITION 

AMSTERDAM, HOLLAND 

The exhibition will be held during the month of August 
under the auspices of the Amsterdam and Rotterdam Cham- 
bers of Commerce, and with the official sanction and cooper- 
ation of the Netherlands Government. 

First opportunity for American manufacturers to exhibit air- 
craft engines and accessories in Europe. 

The American aircraft industry will do well to investigate 
this exhibition, as it offers genuine business possibilities in 
Holland and its vast colonial possessions for American air 
products. 


The Exhibition will comprise 


1. Historical group 

2. Airplanes 

3. Hydroairplanes 

4. Motors 

5. Motorcars and motorcycles 

6. Construction details and tools 

7. Photography, maps and map 

reading 


8. Telegraphy, telephony 

9. Orientation and lighting 

10. Instruments 

11. Meteorology 

12. Model airplanes 

13. Medical department 

14. Dressing, equipment, heating 

15. Scientific group 


For complete information and descriptive booklet communicate at once with 


J. C. ANKERSMIT 

Represenlalice for the Un/lut Stales 

17 Battery Place Whitehall Building New York City 



# I OUR plane equipped with United 
I M States Airplane Tires is a safer machine 
LSI in which to alight. At the crucial 
I moment in a porpoise or a pancake 
'S landing, their sturdiness affords an 
extra factor of safety. Their depend- 
ability is backed by the world’s largest rubber 
manufacturer. 


United States Tires 
are Good Tires 


